Intangible distance may play a role as both trade barriers and competitive advantages in cross-border trade. Moreover, for agro-food products, intangible distance reflects the discrepancy between eating habits of the importing and exporting countries, and thus affects agro-food trade also as -eating-habit distance‖. This paper investigates the effects of four dimensions of intangible distance on China's agro-food exports, namely, cultural distance, institutional distance, distance in education, and distance in industrial development. A panel data of 78 countries covering the period 2002-2016 is used, and an extended gravity model is employed. We control for the effects of quality or level of institution, education, and industrial development of China and its trading partners to distinguish the -quality effects‖ from -distance effects‖ and to test the robustness of the results. To explore the (possible) different effects of intangible distance on different categories of agro-food products, we consider not only the total agro-food exports, but also the individual samples of the four agro-food categories classified according to the Harmonized System codes. We find that all these dimensions of intangible distance influence China's agro-food exports significantly, at least for certain categories of agro-food products. Distance in institution, education, and industrial development function as measures of trade costs, whereas cultural distance functions more like a reflection of competitive advantage. Furthermore, when the distance in institution, education or industrial development increases in favor of the importing countries, the negative effects of intangible distance are partly neutralized by the importers' improved level of institution, education or industrialization.
being a measure of costs that directly related to transactions, the intangible distance may affect the agro-food trade by influencing dietary habits, and thus, intangible distance may play an especially important role in trading food and agricultural products.
On the other hand, although the several dimensions of intangible distance can be considered measures of trade costs, and thus work as trade barriers, they also reflect comparative advantages in cultures, institutions, human resources or labor costs (Belloc, 2006; Levchenko, 2007; Lankhuizen, de Groot, & Linders, 2011) . Such effects may vary across different industries. Is it possible that in agro-food industry, the intangible distance work more like a measure of comparative advantage, rather than a measure of trade barriers?
This study aims to contribute to the discussion on the -intangible distance -trade‖ relationship with a focus on China's agro-food industry by investigating the impacts of four dimensions of intangible distance on China's agro-food exports, namely, cultural distance and distance in institution, education and industrial development. To explore the (possible) different effects of intangible distance on different categories of agro-food products, we consider not only the total agro-food exports, but also the individual samples of the four agro-food categories classified according to the Harmonized System codes (Note 1).
Using an extended gravity model and a penal data of 78 countries covering 2002-2016, we find that, for the total agro-food exports, institutional distance is the only dimension of intangible distance that has a significant (negative) effect on China's exports. However, in the four individual samples, distance in educational and industrial levels significantly lower agro-food exports of certain categories, whereas the effect of cultural distance is in the opposite direction. The results are proved to be robust by including the country-and year-fixed effects in the regression, and by adding the levels of institution, education and industrial development into the model.
The outline of this paper is as follows: Section 2 reviews the related literature. Section 3 presents the model and describes the data used to estimate the effects of the aforementioned four dimensions of distance on China's agro-food exports. Section 4 discusses the estimation results, and Section 5 concludes.
A Brief Literature Review on the Multiple Dimensions of Intangible Distance
Cultural distance is the most frequently mentioned intangible distance in the literature. It measures the differences between different cultures (Clark & Pugh, 2001; Shenkar, 2001) . First introduced by Beckerman (1956) , this concept became popular in the literature in the 1970s and 1980s (Johanson & Wiedersheim-Paul, 1975; Johanson & Vahlne, 1977; Hofstede, 1980; Kogut & Singh, 1988) . It reflects the difference in the modes of communicating and understanding information, and, hence, influences trade cost. Cultural distance is expected to be relatively smaller between two countries that share the same language and same border. However, the measure of cultural distance can be made much more comprehensive, to include several dimensions of cultural values and norms. Many frameworks have been developed to measure cultures, the most popular of which by Hofstede (1980 Hofstede ( , 2010 and Schwartz (1995) . Current empirical studies provide mixed results on the influence of cultural distance on trade flows, due to the different samples or model specifications used (e.g., Linders, Slangen, de Groot, & Beugelsdijk, 2005; Tadesse & White, 2010; Lankhuizen et al., 2015; Liu et al., 2018) . As regards the relationship between cultural distance and the consumption of agro-food products, as mentioned above, dietary habits are closely related to culture. On the one hand, cultural distance may work as a trade barrier as it reflects the differences between eating habits of the exporting country and the importing country. On the other hand, it may make the agro-food products of a country more attractive to foreign consumers as it triggers curiosity and provides novelty. However, the influence of cultural distance on the trade of agro-food products has long been neglected by the literature.
A concept related to cultural distance is psychic distance. In early publications, the two concepts are very often used interchangeably (Benito & Gripsrud, 1992; Lee, 1998) . Then, an increasing number of studies began to distinguish one from the other, and the concept of psychic distance is currently considered to cover a broader range of dimensions (Dow & Karunaratna, 2006) . Different studies have different definitions for psychic distance; however, most of them involve distance in institution, education and industrial development.
Quality of institution reflects the basic statutory and social rules for production, exchange, and distribution. A higher institutional level implies a lower level of corruption, a higher level of legal system quality and of political stability, and, thus, a relatively level playing field. An importing and/or exporting country with a higher level of institution can contribute to greater transparency, increase the trust between trading partners, and lower trade barriers, and is thus found to be related to a larger volume of agricultural trade (Levchenko, 2007; Bojnec & Ferto, 2014; Alvarez, 2018) . Many studies focus on how the discrepancy between countries' institutional levels affects communication costs and bilateral trade (e.g., Dow & Karunaratna, 2006; Lankhuizen et al., 2011; ijef.ccsenet.org International Journal of Economics and Finance Vol. 11, No. 12; Lankhuizen et al., 2015 . Functioning similarly to cultural distance, institutional distance or similarities is found out to be an important factor influencing bilateral trade in many sectors. Nevertheless, in the literature, barely any attention has been paid to such impacts on trade of agro-food products.
Similarly, as components of psychic distance, distance in education and industrial development also affect the communication costs. Moreover, similar to cultural distance, distance in education and industrial development may be associated with dietary habits as well. For instance, people with a higher level of education are likely to consume more low-fat foods, and people in countries with a higher level of industrial development are likely to prefer more processed food. Therefore, distance in education and industrial development can influence agro-food exports not only by affecting the transaction costs, but also by impacting dietary habits (Yu et al., 2010; Alnohair, 2014) . Furthermore, they reflect the differences in human capital resources or labor costs and thus imply a comparative advantage that encourages bilateral trade (Dow & Karunaratna, 2006; Palmero, Herrera, & Fuente Sabaté, 2013) . As a result, the magnitude and direction of the effects of distance in education and industrial development on agro-food trade are determined by the relative magnitude of the two effects. Table 1 summarizes representative studies about effects of intangible distance on cross-border trade or FDI with country-level data. It is shown that most of them focus on distance in culture and institution and results are mixed. Fewer empirical studies involve distance in education and industrial development and these two dimensions are more frequently mentioned as indicators of psychic and studied using non-empirical methods. 
Model and Data

The Gravity Model for Agro-food Exports
The gravity model is the workhorse model for studying cross-region flows, including flows of information, trade, investment, and migration (e.g. Anderson & van Wincoop, 2003; Tadesse & White, 2008) . In the basic gravity ijef.ccsenet.org
International Journal of Economics and Finance Vol. 11, No. 12; model, bilateral trade between countries and is usually found to be positively related to the size of the two economies and negatively related to the trade costs between them. The relationship of country size, trade barriers, and trade flows can be specified as follows:
where denotes the exports from country to country . and denote factors that reflect the size of the origin and destination markets (e.g. GDP and population), respectively. A larger country is expected to have a greater demand for imports and more production potential for exports. denotes the trade barriers between the exporting and importing countries, among which geographical distance is the most widely used variable. Moreover, Ghemawat (2001) suggests that -distance‖ can be measured not only in terms of geography, but also in terms of culture, administration, and economic development, and, thus, common language, common border, and existing free trade agreements between trading partners are also commonly used variables to measure the trade costs between countries in the literature. In the present study, we consider four more measures of -distance‖ in the model-the multiple dimensions of intangible distance mentioned in the previous sections. denotes the error term. Adding a time dimension to the model and taking the logarithm of equation (1), the basic gravity model can be written as follows:
where denotes the exports of agro-food products from China to country in year . and denote the Gross Domestic Product of China and country in year , respectively. and are the language dummy and the common border dummy, respectively. denotes the geographical distance between China and country .
is a dummy variable that represents whether there is a free trade agreement or more between China and country . I denotes the eth of the four dimensions measuring the intangible distance between China and country in year : cultural distance, institutional distance, distance in education, and distance in industrial development. To mitigate the potential problem of reverse causality, all the intangible distance measures are lagged by one year. To avoid the problem of multicollinearity, only one variable of intangible distance is included in each regression.
Data
The sample consists of 78 countries (presented in Table 2 ) and covers the period from 2002 to 2016. Data on agro-food exports of China and its trading partners are from the UN Comtrade database and cover HS codes 01-24. Figure 1 shows China's agro-food exports to the world during 2002-2016, including both the total agro-food exports and the exports of the four categories classified according to the Harmonized System codes. Among the four categories, the exports of food, beverages and tobaccos account for the largest proportion. Although exports of all the categories are in an uptrend, they are not increasing at identical speeds. Therefore, in the present paper, we consider not only the total exports of the agro-food sector, but also four individual samples of the four categories, and to explore how the intangible distance works in different categories. Data on the GDP of China and its trading partners are obtained from the World Development Indicator database.
The CEPII database provides data on common language, common border, and geographical distance, among which geographical distance measures the distance between the capitals of China and each of trading partners. There are two indicators of common language in the CEPII database: whether the two countries have the same official language, and whether there is a common language spoken by at least 9% of the population of each country. For China and its trading partners, the values of these two measures are the same, and we use the common official language as the language dummy.
In addition to common language, we use Hofstede's (2010) measure of national norms and values to compute the cultural distance between China and its trading partners. The framework covers indicators for six dimensions: masculinity versus femininity, uncertainty avoidance, individualism versus collectivism, power distance, long-term orientation, and indulgence.
Data on institutional quality are from World Governance Indicators, which consists of six indicators that reflect the quality of governance of over 200 countries. These indicators are: control of corruption, government effectiveness, regulatory quality, rule of law, voice, and accountability. Then, the data were used to compute the institutional distance between China and the importing countries.
Following previous studies (Sousa & Bradley, 2006; Dow & Karunaratna, 2006; Hakanson & Ambos, 2010) and considering the availability of data, we chose three indicators to compute distance in education: school life expectancy, enrolment in tertiary education per 100,000 inhabitants, and expenditure on education as a percentage of GDP. In the same way, five indicators were selected to compute the distance in industrial development: GDP per capita, energy consumption per capita, internet users per 100 people, manufacturing as a percentage of GDP, and percentage of urban population. Data on these indicators for education and industrial development are from World Bank Statistics.
Since most of the distance variables are measured by more than one indicator, it is necessary to reduce the dimensionality to make the values of the variables available for the regression. Following previous studies (Dow & Karunaratna, 2006; Kogut & Singh, 1988) , different methods are utilized to reduce the dimensionality for each distance variable: First, principal component analysis is used for distance in institution, education and industrial development. If there is still more than one dimension after reducing the dimensionality of the individual variables, the weighted average of the components is calculated, using the proportion of variance as a weight. Second, we use a modified Kogut-Singh's index to reduce the dimensionality of cultural distance, which takes the time factor into consideration. The time-varying Kogut-Singh's index is:
where n is the number of indicators of cultural distance, , is the value of the th indicator of country i, and ijef.ccsenet.org
International Journal of Economics and Finance Vol. 11, No. 12; is the variance of the kth indicator for all the countries in the sample. is the number of years since China and country i have established diplomatic ties.
Although the countries in our sample are all listed in the Hofstede six-dimensional culture database, there are still some missing values for certain countries in some indicators. To address, in this study, before computing the cultural distance, the missing values in culture values were imputed using the values of similar areas (e.g. the values of Hofstede's indicator of long-term versus short-term for Ethiopia were imputed with the values of East Africa). Moreover, to deal with the zero values in the data of agro-food exports, ( + 1) is used as the dependent variable, instead of . The summary statistics and correlation matrix are shown in Table 3 and Table 4 , respectively. As advised by Dow and Karunaratna (2006) , all the dimensions of intangible distance are measured in absolute values. This means that a country with a distance from China can be either at a higher or a lower side. However, as shown in Figure 2 , the developed Northern and Western European countries have the most different culture values, institutional, industrial and educational levels from China, suggesting that a larger intangible distance may imply a higher level of institution, education or industrial development of China's trading partners (also shown in Table 4 ). This problem is discussed in detail in section 4.3 Figure 2 . The mean value of distance in culture, institution, industrial development and education between china and the importing countries 11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59  60  61  62  63  64  65  66  67  68  69  70  71 72 73 11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59  60  61  62  63  64  65  66  67  68  69  70  71 72 73 74 75 76 7778 Distance in Education ijef.ccsenet.org
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Empirical Results
This section presents the results from estimating the gravity equations of China's agro-food exports. Table 5 displays the regression results of the total agro-food exports. Column (1) reports the results of the basic gravity model and columns (2) -(5) report the results of regressions with distance in culture, institution, education, and industrial development, respectively. Moreover, to assess the robustness of the regression results, we also regress on the year-and country-fixed effects specifications, and the results are shown in columns (6) -(10). The fixed effects specifications are in line with the concerns about the country-and year-specific effects (Baier & Bergstrand, 2002; Carrere, 2006) . The disadvantage of using the fixed effects is that time-invariant, country-specific, and country-pair specific (Note 2) regressors cannot be included in the regression when the fixed effects are in the model.
Basic Variables
As shown in Table 5 , China's agro-food exports are explained well by the basic variables. The directions and significance of most of the coefficients are consistent with the literature, the only exception being that the common border dummy is not significant, even at the 10% level. The agro-food exports increase with the GDP of both China and its exporting destinations, and in most of the results, China's GDP level has a larger impact on its agro-food exports than its trading partners' GDP does. The results for geographical distance do not support the argument of -death of distance,‖ which states that due to the improvement of infrastructure and technology, geographical distance no longer plays an important role in determining international trade. In contrast, our results suggest that geographical distance is still an important approximation of trade costs. The coefficients are consistent with a great portion of the literature, which find that the geographical distance elasticity of trade to be approximately -1 (Overman, Redding, & Venables, 2003; Chaney, 2018, etc.) . A common language increases China's agro-food exports, implying that having the same official language indeed helps to reduce trade barriers. Moreover, free trade agreements increase agro-food exports significantly, suggesting that these agreements have realized their aims to lower the trade costs in the international agro-food market, at least to some extent.
Comparing the results of the models with and without country-and year-specific fixed effects, we find that most of the results are robust across all the columns in Table 5 .
Effects of the Multiple Dimensions of Intangible Distance
As reported in Table 5 , among the four dimensions of intangible distance, institutional distance is the only one that affects China's total agro-food exports significantly. This means that the hypothesis proved in most of the literature, that a similar institutional level promotes exports is applicable to China's agro-food sector.
Can we conclude that other dimensions of intangible distance do not have any effect on China's agro-food exports? As mentioned before, we classify these exports into four categories, regressed the model on the four corresponding samples, and obtain the results shown in Table 6 (Note 3). We find that, for the sample of live animals and animal products (Sample No. 1) and beverages and tobaccos (Sample No. 4), cultural distance has a positive influence on China's exports. This seems at odds with some previous findings in the literature, which support the hypothesis that cultural distance hampers international trade. In fact, as aforementioned, apart from being a measure of -psychic distance‖, cultural distance also behaves as a measure of competitive advantage as it satisfies the curiosity of foreign consumers, and such effects may overweigh the effects of psychic distance. Note. Robust standard errors in parentheses. * Significant at 10%, ** Significant at 5%, *** Significant at 1%.
As regards vegetable products (Sample No. 2) and animal or vegetable fats and oils (Sample No. 3), distance in education and industrial development works more like measures of -psychic distance‖, rather than of an advantage. A larger difference between levels of education or industrial development, ceteris paribus, implies higher trade barriers between China and its trading partners, thus impeding China's exports (although the results for industrial distance are not statistically significant in the country-and year-fixed specification). Comparing the two types of distance, the distance in education has a much larger negative influence on vegetable products (Sample No. 2) than on animal or vegetable fats and oils (Sample No. 3), and the distance in industrial development has a larger effect on the latter.
Robustness Tests with Quality Effects
In this subsection, the quality or level of institution, education, and industrial development of both China and its trading partners are considered. The purpose is to test the robustness of (parts of) the results in the above subsections. Previous studies have found that a higher level of institutional quality, education or industrial development of either exporting or importing country may indicate a lower transaction costs , and a comparative advantage (or disadvantage) (Dow & Karunaratna, 2006; Belloc, 2006) . As aforementioned, in our sample, a larger intangible distance may be correlated with a higher level of development of China's trading partners, and thus, adding the quality or level of institution, education, and industrial development into regressions helps to distinguish between -quality/level effects‖ and -distance effects‖, and to investigate the effects of -distance‖ more comprehensively and precisely (Note 4). The following model specification is estimated in this subsection: where * is the product of GDP of China and country i (Note 5). and denote the level of the ℎ quality of China and country i, respectively (Note 6). Table 7 shows the results obtained by estimating equation (4). The directions and significance of most coefficient values are consistent with those in Table 5 . As found in section 4.2, for the sample of total agro-food exports, institutional distance is the only intangible distance affecting exports significantly and negatively. Moreover, the institutional quality of China and the importing country affect China's agro-food exports significantly. An increase in the institutional quality of the importing country increases China's exports, and hence the coefficient of institutional distance is larger than that in Table 5 (Column (3)). This suggests that the effects of institutional distance is underestimated without distinguishing the -quality effects‖ from -distance effects‖, and that when the institutional distance increases in favor of the importing countries, the negative effects can be partly alleviated by the importers' improved institutional quality.
China's improvement in institutional quality and industrial development significantly decreases China's agro-food exports. This seems to differ from the results of previous studies, which found that an improvement in the level of institution or industrial development of a country helps to lower trade costs, thus, boosts exports. A possible explanation for our results is the relationship between institution or industrial development and the export structure. An improved institutional quality changes the relative transaction costs between agro-food and non-agricultural exports, and a rise in industrialization indicates a change in capital-labor endowment ratio (Dow & Karunaratna, 2006) , and both changes lead to a smaller proportion or even smaller amount of agro-food products in China's exports. While for the importing countries, a higher level of industrial development may imply a smaller demand for China's agro-food imports. Note. Robust standard errors in parentheses. * Significant at 10%, ** significant at 5%, *** significant at 1%.
The results in Table 8 demonstrate that most of the effects of Tables 6 and Table 7 are robust. The results of all the samples are consistent with those in Table 6 that negative impacts of China's level of institution and industrial development are found on its agro-food exports. Both have the largest effects on food, beverages, spirits and vinegar and tobacco (Sample No.4) . Surprisingly, significant negative relationships are found between China's education level and agro-food exports in all of the four samples, while they are not found in the sample of the total agro-food exports. This may be due to the fact that the individual samples do not contain zero trade values, i.e., only the intensive margin is considered for individual samples. Results in Table 8 imply that for commodities that China has already been trading with importing countries, the increase in China's level of education reduces China's exports to these countries. Few studies have discussed about the effects of a nation's educational level on cross-border trade. According to Gruber, Mehta, and Vernon (1967) and Dow and Karunaratna (2006) , a country's educational level is related to human capital resources, and should be positively associated with exports of knowledge intensive products and thus may lead to an improved trade structure. This may help to explain why a higher level of China's education reduces its agro-food exports.
Concluding Remarks
The effects of intangible distance on international trade have attracted much attention, whereas the literature has somewhat ignored the effects on the agro-food industry. With an extended gravity model, this study investigates how certain dimensions of intangible distancedistance in culture, institution, education, and industrial development between China and its trading partners -affect China's agro-food exports. In addition to the sample of the total agro-food exports, a sample in each of the four categories of agro-food products are also considered to explore whether the same dimensions of intangible distance have different effects on different categories. Moreover, we control the effects of the quality/level of institution, education, and industrial development of both China and its trading partners to test the robustness of the results, and to explore the influence of -level‖ or -quality‖ on agro-food exports.
The results indicate that the distance in culture, institution, education, and industrial development are important elements in explaining China's agro-food exports, at least for certain categories of agro-food products. A larger institutional distance implies a lower volume of agro-food exports from China to its export destinations. Similarly, distance in education and industrial development hinder (certain categories of) agro-food exports, implying that China's agro-food products are more likely to be exported to countries with educational and industrial levels similar to those of China. The implication for policymakers is that a way to facilitate exports in the agro-food sector is to enhance the build-up of communication and trust with trading partners. Furthermore, increasing the institutional, educational, and industrial level may promote China's agro-food exports to more developed countries.
The effect of cultural distance is in the opposite direction. For some categories of agro-food products, exports from China are more likely to happen between China and countries with a larger cultural distance. This seems counter-intuitive, since most of the literature considers cultural distance as a measure of trade costs. In fact, when analyzing cross-border economic behaviors, cultural distance is frequently used as a national comparative advantage, thus, a larger cultural distance may imply a greater comparative advantage for the exporting country or industry.
Our results imply that China's higher institutional, industrial and educational level reduces its agro-food exports. This may be due to the products we focus on. A higher institutional, industrial or educational level of China may imply a smaller proportion of agro-food products in the total exports, or even a smaller amount of agro-food exports, i.e., the institutional, industrial level are closely correlated to the improvement of the trade structure. On the other hand, when the distance in institution, education or industrial development increases in favor of the importing countries, the negative impacts of intangible distance on China's exports are partly neutralized by the importers' improved level of institution, education or industrialization.
